All reactions were carried out in dry solvents under argon atmosphere. The solvents used were distilled over standard drying agents and were stored with molecular sieves. The reagents were purchased and used without further purification. Blue LEDs (5 W, λmax = 455 nm) were used for blue light irradiation, the light source was placed ~ 3 cm from the reaction tube, six light source was placed around the reaction tube. The reaction tube was palced in a oil bath with a thermocouple (see Figure S1 ). The reaction progress was monitored by thin layer chromatography (TLC), and the products were obtained by column chromatography on silica gel or preparative thin layer chromatography (pTLC). Electron-impact mass spectra were recorded on a JEOL JMS-Q1050GC Master Quad GC/MS. NMR spectra were recorded on JOEL JNM-ECA 600, JNM-ECS 400 and JNM-ECA 300 for proton and carbon magnetic resonance spectra with argon for three times, and then 3 mL of dry DCE was added through a syringer under argon.
-S4 -to less than 5% when 0.01 equivalent of H2O was added to the reaction system). Here, reaction of 4-methoxylbenzoic acid under the standard conditions was used as the example.
Fluorescence quenching experiments
The five reaction mixtures were placed in five tubes, respectively, and the reactions were performed under the standard conditions. The reaction in one of the tubes was quenched for every 6 h, and 4-methoxylbenzoic acid (reactant) and 4-iodoanisole (product) in the resulting mixture were isolated by silica gel flash column chromatography. As shown in Figure S3 , the results showed that the reaction could not occur without irradiation of visible light, which indicated that the visible light-induced decarboxylative iodination of aromatic carboxylic acids was not a radical chain process.
Subsequently, to explore further the mechanism of the visible light-induced decarboxylative iodination of aromatic carboxylic acids, a light on-off experiment on reaction of 4-methoxybenzoic acid (1f) with NIS was carried out as follows: 4-methoxybenzoic acid (1f) (0.2 mmol), N-iodosuccinimide (NIS) (0.6 mmol), Ir(dF(CF3)ppy)2(dtbbpy)(PF6) (D) (4 μmol), Cs2CO3
(0.4 mmol), DCE (2 mL), I2 (10 μmol, 5 mol %) and phenyl methyl ether (0.05 mmol) as the internal standard for NMR determination were placed in a glass tube, and the tube was filled with argon and sealed. A continuous switch experiment of 3 h-on-2 h off was performed, and the sample in the tube was analyzed by NMR spectroscopy. The results showed that the iodination reaction occurred under irradiation of visible light and stopped under dark, which indicated that -S6 -iodination of 4-methoxybenzoic acid (1f) was not a radical chain process ( Figure S4 ). 
Electron paramagnetic resonance (EPR) experiments
The radical trapping experiments were carried on a JES FA200 (JEOL Co.) by using DMPO Figure S5 -a, no radical signal was observed in the absence of 4-methoxybenzoic acid. When 4-methoxybenzoic acid was added to the system in the absence of NIS, an oxygen-centered radical was found, with a g value of 2.003, AN = 1.43 mT, AH= 1.39 mT, which was assumed to be a benzoic radical (see Figure   S5 -b).
-S7 - 6. In-situ experiment of benzoyl hypoiodite.
4-Methoxyl benzonic acid (0.3 mmol) was dissolved in degassed dry DCE (3 mL), and then
t-butyl hypoiodite (4) (1 equiv) was added to the solution through syringer. After the mixture was stirred for 8 h, Ir(dF(CF3)ppy)2(dtbbpy)(PF6) (D) (2 %) and iodine (10%) were added to the solution under Ar, and the mixture was irradiated with six 5 w blue LEDs (λmax = 455 nm) for 24 h.
The resulting solution was quenched with an aqueous solution of sodium thiosulfate (5 mL, 1M).
The solution was extracted with DCM, and the organic phase was dried and concentrated. The residue was purified by column chromatography to provide desired product 2g in 47% yield.
-S8 - 
